Interleukin-2 regulation of diadenosine 5',5'''-p1 p4-tetraphosphate (Ap4A) levels and DNA synthesis in cloned murine T lymphocytes.
The levels or diadenosine 5', 5'''-p1, p4, tetraphosphate (Ap4A), a putative signal molecule associated with DNA synthesis, has been measured in murine T lymphocytes. The level or Ap4A detected correlated with the stimulation of DNA synthesis in murine T lymphocytes. In interleukin-2 (IL-2) dependent cells previously deprived of IL-2, new DNA synthesis can be induced by adding IL-2; the synthesis of DNA is preceded by an increase in Ap4A levels. A significant increase in DNA synthesis was observed after the Ap4A concentration exceeded the Kd of DNA polymerase alpha for Ap4A. Similarly, in cells blocked from synthesizing DNA by hydroxyurea, the levels or Ap4A are maintained only in the presence of IL-2. Once IL-2 is removed, the potential to synthesize DNA decreases and is preceded by decreases in the level or Ap4A. The DNA synthesis potential decreases rapidly after the Ap4A concentration fell below the Kd of DNA polymerase alpha for Ap4A. It is possible that Ap4A is a second messenger molecule required for the proliferation of lymphocytes and that the production of Ap4A in IL-2 dependent murine T lymphocytes is regulated by the homologous growth factor.